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SHI «*Rr 4HJ-¥-; #7l ^l^Yl- #*fl $313 ^1^1 5: 

^12^1^1- ^*Rr M-¥-^-7] ^]2^1^^ ^71 ^2Hr^ ^ v 7) 

^Ill^lM tilsfl Jl^sj-oj ; ^ ^-71 ^Aj£ ^ ^7] ^12^1^^ «]*fl ^ 

^"71 ^ll^lXofl -g-^H ^7) ^l^.-^-l- u o V ^S. ^Al7l^, Aj-71 AflAjJ=L 

71- 41-71 ^ll^l^oll «l*fl Aj-tfla^s. JL^4<?1 ^71 ^2^;iL°flAl<?]: Aj^^^ S ^^*l-£ 
^ ^71 ^"Aj^ A]J: 4 Aj-7] ^1^1 «. el] ^SKr Wl^#^ ^ 

£ 1 
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-§-#^5^, *}*H€^ ^QB|efl«l (Self-Sensing Cantilever), w]^^^ (Non-contact 
mode), AFM(Atomic Force Microscope), ^8, NS0M(Near Field Scanning Optica 

Microscopy), , ^S-^ft. 



i 
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1020020070716 ^A- 2003/4/7 

^t4t -g-# ^ % a A =1 ^ W$ {Non-contact 

scanning apparatus using frequency response separation scheme and scanning method 
thereof} 

s- 1^ €■ <^*hh *m An^ ^aa ^.a^a 

*fl*lfe 5L*m 7fl^£. 

£ 3-8: <3^«- #*fH ^^H^p 5}- ^5)^ ol^ A] 

£ 5fe ^^Hr -S-^^Hl rfltr ^ H^ltr 

£ 6^r €^-¥-3 ^r^Hr -S-^-^^H] rfltr ^ H^ltb 

AA ^sflH. 
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5L 8^ Wl^^AS 10& S.^ ss& 44* =L$Z.. 



10 : tifl o] ^Jf 11 : X-Y 

12 : ^€ 13 : -31^ 

14 : ^ 15 : ^b^h} 

16 : 17 : ^^fl 

18 : ^SHK^Hl 

19 : iHm^ *H^HH E i) 

20 : 
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^.g. til^^AS. *§^Hlr AFMCAtomic Force Microscope) ^ Tr A rtr 

X, ^7l» ol-§-*H *§#* ^*Rr ^*7H ^3 flfe *W 

» ^A^^^Hr) <31M: ^« ^ *3 

<20> 14^ v]t] ^ ^3*r7l ^tr SPMCScanning Prove Microscopy) 

£ H7fl X^l 3#*Kr ^#^*r ^#*r*l " 7 >*1 7 > 

<2i> y^^Aiofl 5>J<>|a|, ^JE] ^(Cantilever) ^(Tip)* ^ Jl-fr^^rS. ^*1^°> ^ 

(Piezoelectric material)* a>-8-*M dtf* ?V*M X.Y.Z^T o^a^ 

^^o] 5}^ pzT A>-g-§>^ ^7} cfl^-^ol^. 

< 22 > ^ ^!*Kr 3** fl« ^71^ 4«4 ^ol ^o. 

(Optical fiber)M- ^ ^ ^-w (Carbon nano tube)* ^SHi Jf#«H 
o.S. *ll*r*H ^l^eflttll- 34^.2.3. A}^7ii+ aH1^o.S 



<24> <^fll^Sfl7V 

<25> eflol^ct-o] o.= ( L aserdiode; °l*r LD^r ^O^r (Phot odi ode; °1*> PD^ #) 

§ o].g.*iH ^lBlefltil^ ^Hl^S} *i^-§- ^*Kr ^^-S. SPM £°HHfe 7R> 
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<&$A Sflfc LD^ PD^ ^-fr ^tr ti7} ^«vs]q- # 

^ 5 n} A yo]cq ^7l7> tgEflS. ^ ^A^, ^Ej^S 

^ Tube scanner)7l- ^-til^^°> ^4- i£4- 0 l£-^H 4-2-^ ^1^1- 

^91 <Si(Lock'in Amplifier)!- -g-*)H ^IJ^h] sfl^o): Sf^r <^ii ^-fM- 

*V4-["Method of controlling probe microscope", US Patent 5,955,660, Seiko 
Instrument %3i] . 
<27> <^]2#2fl7l#> 

<28> y^#^ o.^ ^4 ^H^l ^ e>7l fl^r ^^-S, ^iat A>-g-s>fe 

HrlM Sa^r. t^iHi NSOKNear field Scanning Optical Microscope)-§- 3M3-fr# 
AFM-8- ^ ^ ^*Kr «o^°l 5£4. °1 ^ 7>^1 £ - 

W ^ o. S Aljr^ ^-SflAi ^t^Cf. o] ^-o ^ iao) , ^ o.q. u}^ «- 

H o^°l Jf3^Kr £#£*H nq-Er ^^£7> ^S^Kr tf^W 

<29> o] 7$0-5_ ig/3_T£ A\o}o) ^§}^r A}~g-£)aS. S ^ ^^Hl 4 = 

Scanner^H ^^Ml slc^ 
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"Non-contact atomic force microscopy in liquid environment with quartz tuning fork 
and carbon nanotube probe", Masami Kageshima and et al , Applied Surface Science, 
7695(2002), ppl-5 #3:], ["Scanning-probe microscope including non-optical means 
for detecting normal tip-sample interaction", US patent 6,094,971, Texas 
instrument %3^\ . 
<30> <^l3^sfl7l#> 

<3i> SPM^ °13-g-a- Sfli*l-7l sftHjr ^£.3. ^^(Piezo-resistive) *fl 

^ A>-g.£)j7 014. oje^ ^4- ^A^7r ^^Bfl^l- $-*H 4^- Z^ 7 

^ ^ ^7lofl ^2f^ A]-g-^- ^ o}^ ^o) o^u}. ZL£1M-, ol^ 7 >xl o]Ei 

a ^ ^a> ^ ^ ^ o. A>-g-s]ji ^14. 431^ ^-^<ei » 0 >^ 

^ *r-§-*Kr ^-f ^ <gH# A]~g-s}JE13. «]#5L ^1*] 3. ^o] 7 } &tH"Atomic 
force microscopy probe with piezoresistive read-out and a highly symmetrical 
Wheatstone bridge arrangemen", J. Thaysen and et al , Sensor and Actuators 
83(2000), pp47-53 
<32> <^]4^2fl7l#> 



33-10 



1020020070716 H*>: 2003/4/7 

451- -i7)|* §>7l nfl^ofl 7 >*1 -§-°l?V SIS-*! , ^/^7] 31^141- °l-8- 

<34> o] 3}E]efl^«- ^l^ofl olo^, SL-fr*l^* ^Xl ^}7l ^tr ^^1 

4 ^314^ ^ H7fl ^ A>olofl^ Beflol^ iL= (Trade off)7> M 

¥°J 4s} ^ 115]^ 10/zm ^ «^ 

* 7>^o>n]- *V4. 

<35> ol ? l # 5£tr ^1 -S-8-ofl &<H# ^H^l £ig z^^s. ^-f-*Rr ^ 

7)7} l£SLf>}?\) € ?M4. 7>^fl^ ^ Al^ ^ ^-§-71 7> ^ES ^14 

eflwl# S-fr^l^S ^*Kr ^7)» tflAi^ 4 ^["Micro-fabricated 
piezoelectric cantilever for atomic force microscop", Shunji Watanabe and Toru 
Fujii, Rev, Sci . Instrum. 67(11), 1996, pp3898-3903 #2] . 
i^o) o)^jlz\ t}^ 7}^*\ 4^)11 
<36> £ Aj- 7lS q. £0. ^Hfl7l^oj 5fl^*>7l ^tr ^J^-S.^, £^ 

<8#^ ^*Kr ^711- A>^-*H *>4^ ^7} 3. ^ ^^11: ^ 

^ ^ *fl^*Hr 3* II °-JL *>4. 
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1020020070716 2003/4/7 
<37> HLth ^4^ °l-g-^ «13^r# *fl^*Hr 4 



1^4 ^ 4-§-] 

<38> ^V 7 ] ^^ 7 ] ^tb ^- ^ o. ; X ^ ^ ^JlS °l^Hr W4 «J3 

431- -B-^sy^ #7l tgA^ 7}.^ ^ ^io} tgt^ *Sfl 

«*Hr ^-¥-; #7l **fl ^4^T <g*H4 ^11^1^ 

t^*Hr ^4^r #71 *fli^iJ:4 ^4^ ^^^4 #34^ ^2^]J:1- ^ 

^4^T ^#^-#4 ^^JLtt #71 ^ ^4^4 #4 ^llAlJlofl Hl^fl 

J7^4o]; ^ #7l -£ljr ^ #4 ^^IJlofl «l«fl #^3^5. 7^40] ^-71 *fll 

#J^1 -§-^M #4 >ffl#^-» m ^0_S. ^^7H, AT-71 ^#^7> #71 *11K]J1 

til^fl ^4.05. ^4^ #71 ^12^1^011 4^ *m*\±£. ^-2H>KE4£- #7] 

#71 ^#^1 *n^Rr i^fe ^ #4-1- 4^4. 

<39> at!:, #4 ^#*>7l ^ X^f ^ Y% U^iLS 4"§^Kr ^€ 

4 ^3 44« -fMsKH #4 ^#4 ^#-i- <ffl#^r#4 ^ ^r4^4 £ 
4» *§fl €#*Kr #31; #4 ^#4 Aisl- ^4^ M4 ^lKdJ^ £«-*Kr #31; 
#4 ;*)1k1Jl4 ^4^ ^^ASJf&l #34^ 7fl2*}st- #31-#4 *)12^1 

#71 ^ ^4^r4 ^-1^1-4 #71 ^li^lJi^ 4*11 ji^4 0 J ; #4 ^-#4 ^IJl-i- 

4^^^l7lfe #4; ^ #71 ^#4 ^ #7l ^I2^1s^l 4*11 

#cfl^ AS. 7^40] #7) ^ii^ijioii -§-#44 "J-^s. #4 ^-£4^^ ^44 

^, #4 ^ll^Sl 4*fl #44 J1^4^1 #4 ^^J^H^ 0.5. ^-7] ^} 
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<40> ^ a|^j^ AS S ^ #^*Kr AFM ^ ^q-S] 

<4i> ^ g^ ^ ^ ^-¥-4 7>*)1« ^€ 

^Ml ?i^-o) ^^^s. (Feedback) -f-^H ^t°H , 

^4 nJ-S- ^o)7> tcfl ol <^*>7fl O^fl ^ ^Aj- 

31431^-1- 7}^}^ ^711- A>-g-§H ^ ^*14 #££(-^4. 



Aj-Aj-g. -g-ol^l-Tfl ^Ajf- ^ o.^- A^j^] o^^, ^. gigs] 7H}- 4# 

i l£r 1^4 ^-^AHlo]] 4*fl^ 3l43]tH<2]- ^717} ^"t^ ^7}^nl 

VB4. 
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<44> JE 1# ^aS:^, Bflol^w-(io) ^H] x-Y tfAS ^l^^ i7fl^°l 7 ]-^^>i^- 

*Kr X-Y ^?HM(11)7> afl^sl^ o^, x-Y ^7flM(ii) #cfl a s^s] mfr-Sr ^t\7] 
3tr ^UKi ^€(12)ol $\x]ffcL $X^. 

< 45 > ^#(12) #^-°fl£r *Hl«o] 7 >^V ^Blefl^(l5)7l- ^^-¥-(13)l- ^ ^ 
Wl^JL, ^#(12) $^f>}7] $n =L E^l ^(14)^ #5^f «fl*l£M 31 

£^1*1(15) ^B]Efl^(15)» Z^^S ^^l?l7l ^-^-(16)1- #«fl *1*1 

^§-^-(16)t7 JL^^-7fl(17)l: -f-tfl 

<46> fKi4)4 ^€(12)4^ QAs\ ^sH 4# ^*HKf R ^,^l^efl^(i5)^ ^ 

^ ^4^)0} ^lS-o] H7 ] 7> ^^1^.(13)^ M ^£1^ ^s}-^ afl^tf), 
°J «g = (18, e^-o] ol^^l ^£ Al^l- ^sfl ^ Afl§(i2)2f ^ 

(14) #3 T^*- Tfl^HrH, ^€ ^1 ^#(12)4 ^(14) #2} T^sH cfl^>^ 7^ 
4 ^l^(f L )» 

< 47 > ^3}-^ >£aijw- ofl^tfl, 3g/£ ^^HEi (Function Generator, 19, o}*} ^ *IM 
5)]o]eM ^)H] el] tt} (15)1- 7H2*l-7l 7>^1 ^4^(fR; o^H fR>f L ofl^tfl, 

f L =lMb, fR=37kHz) ^^-(20)^ ~^(f R )<% ^«-Q 6 ) 

4 Z «o V ^ ^l^(f L )l- Mtr ^ <>1^M1 ^#JjL 

(16)1- ^1^4. 

<48> o]Sj. f ^-^l^O.^. ^3) S-Cf. 

<49> ^uiellolE)(19)^A-l iHjsi^ ^]B]efl^(l5) 7]-^l-8- ^1^4 ^#(500)^1 ^ 

°fl Sltr 7i^5f A]si(f L )» M*Rr ^Y(20)oflA-l #^51^ ^lS(f L +f R )^ *} 
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^-§-^(16)^1 7>5fl^lrf. 7\n^ ^lJl(f L +f R )^ ^°^iS t^I* ^^l^lTll 
ij.IL, o] sfflBj ^1^(15)^ -§-3°J4 -g-Alofl jL-e-^^SSl ^5L 

<50> ^ls} AjJ^ H 7l ^, ^^(15)^ ^(14)4 ^#(12)3 S^AH^ 

^(13)# M °l^r £H ^-o] ^ = (18)1- -f-sfl ^1 ^€ ^€(12)3 

<51> o)^ ^£ AjJ-^ ^o] oBa( 18)f M xfl^o] #^^711 ^H, ol^ 

4^1 ^-¥-(16)1- ^)H^7l ^, ^lX(f L )S A>-g-S]^ ^H}-^ ^« 

(20)1- 7}^ 3qE.tf| #7fl £4. 

< 52 > £ 2 ^ £ ^AHHAi a>\^o\ ^^--y\] 7}f$\x]^ ^ o^^-g^ ^ 

n*)^ H o Vl S* H^lt!: 7fl^£S.Ai, ^5)1*13 S^}^ ^^2] 

<53> £ 21- %^>£, ^tKU^ 7R> €• 21:4 7>^> ^ «SH7> *l^s> 

tH(15)l- ^Ul?!^ dlfe #^-5fli5L ^1^21 Afl 1 .( 12 ) S ^o^ ^6)1 o]^ £ oJ= 

< 5 4> s. 3^ ^s-¥-* **ih ^ < a-^i5i7> ^^-4 ^S=I<H & 

^ Al^ofl^ 0^?fl «^£)^7># ^^*>7l ^*lH ^^-4 
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*c^°-3- 3.^ & ^-f^ ^I4 1j fl- i^fe- ^4 

<55> £ 3-i- ^^(16)2}- ^4 1J f (13)^b AA 1^(M, m), ^H*g(k v , k c ) ^ 

^7](b Vl b c ) 1- i#*Kr ^]^-^H £l^t t 5U4. 

< 56 > se^-, ^«.( 16 )^ ^aj«.( 13) ^ z}z}- #4}7H1 Sfl^Hr #-*f 

^ 7}X)JL $X°] AA°] *\#?>\7\] €• *H7> ^ ^ 

<57> ^l^e^(15)^ ^ ^sl.^(f R )7V ^« (16)21 ^ cfl<*H ^tflaj 

AS cfl-f H7l nfl^ofl rjLs.j=L (16) - ^j-^i^o.^. tI^j^eI (Low-pass filter)^^"^ 
4t tfl^s) ###:M «^ n -g-^-o) ins u^hs t-1-<3^£ ^t4t £ 

<58> ol^^ AlS tfl^^5 7>^Sl^ ^«-(16)^ Wl^. j2 

-S-^°] n l)-T- ^ ^^2fl^(15)7> nfl^- ^-Jl ^^H^l 7>*flx]fe 7>^^o] nfl-f 

^el-SL €- -S-^ 3.°] 3.3. &*\3,*\°] «Hr ^ *l#°l M €4. 

<59> 5:1-7121 ^^lozf ^^2^ ^ #71 £ 32] f^^f 



<60> [^^-ai !] MXy .. + 5vXy 



+ k v x v + b v (x v ' - x c ') + k c (x v - x c ) = F 



<6i> 2] mx c " + b c (x c ' - 
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:62> <*|7H, M^r ^^(16)3 m^: 43PJ^(13)^ X v ^ ^-¥-(16)3 , 

x v '£r x v * ^llH tfl*fl ^^-(16)^ #51, x v "^ x v * *1*HI t««H Jf 

^ u]^ ^ O.S ^¥-(16)3 7>#5L, x c fe €^(13)3 Xc'^r x c « Al^Vofl cfl 

*fl nl^fV £ o.S ^Jf(16)^ *t5L, x c "tt x c # rfl*H ^ 3-2-3. 431 

^(16)3 7WE, k v ^ ^HK16)^ ii^ ^r, k c ^ ^-¥-(13)3 ^3L^ ^K*. 
by ^ ^J=L(16)3 ^ ^ bc fe ^ ^« M-eWH Ffe « ^. ? 

^(16)« -g-*M7fl *}t= t 1 *^* M-^W- 

<63> ttj-eH, ^tj-^l^ ^^(F)ofl ^^-(16)3 4PM Si 

<65> Mx v ^ ^^(16)51 4? ^^(F)ofl ^3 0 J ^^(16)^ 7Hf£ x v " 

» ^ fr^. Ai^r ^^(FH 3*fl ^^(16)7> 7^ES ^^-1: 

tV4^ 3* ^pRV4. Wtt ^^-(16)51 ^ b v ^- T^W6)iM ^£ V* 
tf« &<>li, k v x v ^ ^HK16)^ ^5L^ ^ k v ^ ^Hf(16)^ ^ x v « tf« ?t<>l 
4. 

<66> £^1, b v (x v ' - X c ')*+ k c (x v " X c )tt ^4 ^^(16)3 «fl X V ^1 tflli 

(15)0] ^ Xc ofl cfl^l ^-Cfl^ol J7^*l ^ ^ -^Hl tfltt 

4. 
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<67> ^Ai 2 fe ^-¥-(16)7> ^^1^ ^ nfl, ^lElefl^(15)^ -g-^ 



x c "i- ^ #£-3., %?msLs.±r "0"9i sin m^^as)?} 

<69> g^r, bc ( Xc - - Xy -)<q. kc ( Xc - Xy )^ z}z^ ^i^efltil(i5)^ x c ^l tfltb ^^f- 
(16)3 ^ x v <^l tfltr ^-tfl^o] jls^ * ^ ^ofl cfltb 

<?o> ^i#*V ^t)-^l3f ^(Laplace transform)-!: *«JI t^^H 

4^ ^3 wis. a^tr 3H ^«H=]3 ~ ^^5olcV. 



<68> 



•>! "J, -fS *3 "0"ol s]^ <>l-fHr 2^(15) *r*fNfe A 



<71> 




3] 



mMs 2 +(Mb +m( b + b V ))s 3 +(M k c +b v b c +m(k c +k v ))s 2 +(b + k c )s+k c k 



<72> 




[^A 1 4] 



F(s) mMs 2 +(M b c +m(b c +b v ))s 3 +(Mk c +b v b c +m( k c + k v ))s 2 +(_b v + k c )s+ k c k v 



<73> 



x vO)' * c O) 



ms 2 +b c (s)+k c 
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< 74 > ^*M3£ ?~g^(FH 3R> ^§-¥-(16)3 £3(x v )«- M-EWM, <r«^4*r 

(F)«fl tfl*l 313^ (15)3 £3* ^«H5fe ^-¥-(16)3 £3 x v 4 ^ 

313^13(15)3 tftfl ^fl( Xc - Xv )# 33-W. 

<75> £ 4^ ^-£-¥-3- 3-*fl^ 313 313(15)3 ^MHr ^Hl tfl$ *H 

35# **IM -§"^H7> <^7fl 33-3^31" ^*fl ^ &3-. 
< 76 > £ 4S. ^«-(16)ofl 7>Sfl^l^ #<3-£- ^3 (F)^ ^-^Al^Jl, 31 ^ 

£ ^ofl ^«(1 6)£ ^ £]J1 ^l^efl^(15)H -§"33711 £3". 

<77> £ 43UH13 ^ 91%°] ^^-(16)^ 313 313(15)7}- ^13^ ^ 

3^(f R ) ^, JH^o^ ZL -g-^-ol xiflo. ^ L^L^, -A'SJ- £3 10 2 Hz3 7^ 

<78> ojofl £ 43 (bHH 3^1 ^ ^ 5^3 313313(15)3 >£3^ ^^-(16)^1 

3*11 io 5 Hz3 jl^sHHsl i£33 3 331- 3-3<3# *r 5U3-. 333, 

'B'3 'C'^r ^ 7fl3 ^3^7f 1- 33W. 

<79> ^3-3.° 5., j£ 43 (cH3 'D'3- £3 ^¥-(16)3 ^3 x v °fl cfl*V 313 313 

(15)3 A o v 33°J ^371- io 5 Hz3 -2-^3- 7}^r 37fl 33^ ^ 91°.*] 

, ^3-3 ^>a^-(i3)^ ^3<y ^37> m^o)^ 5= 4 ^ (c)S! |. 

^ tftfl^ i£33:# €^*>7fl ^3-. 
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<80> 444, £ ^HHH^r ^^(16)4^ ^4 ^1^(13)4 =l 

3£S 4€ o)-g.^. ^4(13)4 ^ ^4^(f R )6(] Sfl^].- ^<y-Ai 

S# ^# t^Jil 4*fl4 7>«fl ^Tfl 44. 
<si> £ 5fe ^Jf4 ^4^ -g-^-^^H] tfltr ^ 34* H4tr H2flM4, cflS^ 

91 t 1 *^ VCM(Voice Coil Motor)4 ^44^ ^4* H4tr4. 
< 82 > gt^. f £ 6 o. -§-^4Hl ^ 5=4$ :22J|H.44. 

<83> s. 55 ^-2;^, ^^-(16)^ 100Hz4 10Hz 44°114 <g*3*l°H 4^ 4rH(>fi4 

4 #4)4 wl7> 43.4* 7>44, ojfe £ 40] 'A' 4 ^ ol^^ol ZL5flH4 -fi-4$ 

4^4 H5.4H (Profile frequency range(Hz))* 7}^# ^^Kr 344- # 

103Hz ~ 10 5 Hz«fl4fe 4^4414 £3 ES^^I #4 £ =r &4 

(Osci llation frequency range). 
<84> j£ 6-i- %^4 1 3, 4^ £ 4^ (cH 4-§-*Rr ^^.S. 31144(15) ^44^5.^ 

41^(13)4 jl-fr ^^(f R )<y 37.425M4 <8 §H 4$ #^4 47} 7}*J- =L7fl 44 

^ <k v ^ 5£4. 

<85> ^#*1 S. 54 £ 64 ^^4<H14 4<?m ^ $X^°\, VCM4 4^t444tt 

ZL -g-#oj J7^4 ( JL4 31444 ^4^4 *fl^}^>4^ofl4^ ZL 

0} $34 4^ ov + 444^4 40^4^43.44 4^4 01 -g-^- 

<86> 4 t 1 *^-(16)7> -2^444 4 si 7fl4 91?) 4^4 jl^4444 ^ 

7II21 ^4^4 Sill 44n>, ^?jo^ zi -g-^-4 34 4<3^4 444 ^ 
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t ^ ^^(15)3 ^-f ^>Al^ ^^ (fR)o fl sfl^sRr ^sHMl 

^(14)4 ^#(12)^ X[o] Q\ 7]E]^ 41=^ ^ 5^1 

<87> £ 7^- AflJg. ^ Al-Ol^ ^>^(^n)cfl o]<S]- ^EleflBl ^S. ^ ^ £1 g ^ 

S^iLS. 7>?H ^efl^ ^s-ofl sjH^V^ AflA^ ^<y. ^(V)^ 

<88> £ 7^- S.^S. 'E'^- ^-o] EKUH ^#(12)^ S^^-S 7>?H 7^ 

3lEHltiKi5)£] #<Hl:7fl o)ofl rcj-e^ ^ ^oj- ^ ^ ^o]^z\. o]^7\) 

3*1 s*Hr x$ ^ 7}&sls. #3* sj.E. B -H ^l^-t m ^«(i2) a 

W ^(U) Al-o]^ Ti^^; <^<5}?11 ^ 5^. °1^7fl ^(14)3f ^§(12) 

*}°]9\ 7l^» <£^f>}7\] -R-^l*>7l ^*fl Ajl^l £<S-§- efl^s. ^1§>£^- «>, 

(Regulating point) 'P'ef #4. 
<89> £ 8^r wI^^ai 10/zm Kit M D A <M: S^l^r ZLEflH. 

S.Ai, %7\ 5L 12) ^ #*H*1 5L 7$\ *lH» 7bg;t-]l #2* lO^in ^7>^ 

X-Y i?HM(ll) $H $J1 7}S. Ails. ^ 50jam€- l^sf 7>S 4^ 

43" 15/zml- ^.^-<=>] 

-§-^ &^o) ^oj^. sj-oj^- - oicf. 
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oflol&KPiezo actutor, 91)5]- «W£.H ^?Hl 0 l E i(Bimorph actuator, 92) ^ VCM(93) 

<93> ofl^olE^Ol)^, -H^ -^-^(910)2f JL^*1K910H <a^o] Z »J"^= 

O.S. *)4HM3 (911)5. £ 1^ ^aH^ ^^tr «>2|- ^ 

<94> y>o)£i a|^HME](92)fe, ^^(920)^ 4€- #713 BE^ <I3 

^ v tt ¥ ^r(921, 922)7} ^Efl<3 ^^oflolE^ o^ 0 ] ji^ 71K920H ^3 

<H Z »<^A5. ^^4. 
<95> VCM(93)-8r, wflol^(933)^ ZL ^(930) 2}- <?§ 1^-7-1) (932) ^ ^^fH] 

olEi (931)5. -?^sH Z ^^S. ^-^^cf. 
<96> ^#fV ^^^olEi(91)sf hMM. <2>]?MHEi(92) ^ VCM(93)S] -g-f-^ 91 ^■ 

3£ «7is}7} S.^ fe^H-i- ^is}^ ^7^« 7V^l£Rr ^o]tf. o]s. °in o) 

<97> ^1e] 511^5^ *>*H ^J-f (941, 951)» ^ ^(942)^ 5£ 

^4-(94)2} ^ ^(952)o] ^-f 7 > &tr. SU^ IK 942)3] ^-f ^ 

AFM 7\±5-5}v] t ^o) oi^ ^ ^ o. NSQMol 7^^. 
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< 98 > SL 10-^ cf^ 4f -g-e] -§-41- o)-g.*V 

^ H^S)-^ *>B44. 

<99> £ lo-g- ^s*}^, x^r ^ y# 4**Rr -$#4 ^ 441- 

^#4 ^jjLo] ^ ^ ^ ^$4(100). 

<100> o]G]*\ t A}Jr«- ^Efl^ ^1A]J15. ^«-S>^(101) 4, 444 ^1^1 

^1-4 ^4 s^44 4-34 4tl- *H2^]3l4 ^ 

S. 55 ^ 4^r4 ^Efls. €M 4^3.ZL ^1Jl44. 

<101> ^l^lSSq- ^4^T ^JjL c^tfl, ^ uie1 |olEiS.^-Ei f^TT ^2^1S:# 

^W(l02). 444, ^12^1J:^ ^4^4 -g-<a44 *)U^JlO]1 4*fl JL^444 

<102> 7fl^r*fl4, ^jrS. ^»-JL 4^ fEt ^e>^(103), 

^€ ^ ^-7] ^12^1J:^ 4*fl ^cflaio.^. ^4<y 4ix\s.6\] -g-^H 

S ^44^(104), ^l^lS^l 4«fl ^44 *fl24:^144 

^sls. ^44?1^ ^4^ £-3 ^4(105)4 4^4*14. 

<i03> ^#*V 44 4^44^ l^^Sr, 4^4 AFM, NS0M4 4 -§-44 4-§-^" <r 
<a^r ^4^ €-4^-1- 4-S-44 444 fe4« 4* 

4 314314-I- =1 ^l^s 7>44^r 4^:* ^44 * ^4. 444, 

4^4 AFM4 NS0M ^-4 #4 ^4 444 ^ ^ & °-4 , ^¥-4 ^7} 4^4" ^4 
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o}^ oH] rcHE ^£<2] ^£3^ tf*ltfo> 7>^^^Aii4 ^ 

£ 71 # ^o>ol Jg-^cq ^7>^ * ^ t±<& 

<ios> dfl^tfl, ;*i#tt ^ ^ 31*1-1**13 M ^ ^ # 

*| ^ovqel-, 3# ^iL?M #^*Hr NS0M, ^*Kr 

£4^. * ^SL*^ #*HH # 3^ - ^^l ^ 

# sfljEisq- ^1- aW^I ^q-s^^l ^ c^l-Tfl -§--8- 7}^-^. 



<106> ^71^ £<>1 £ ^7lS 5£^ fe°lf ***H? ^ 

^ ojo. ^t£o>u|E}. o)6\) ^ 7-2,2] 7lf^^, 7>^tfl ^*1 

z] ^ $X±r 7ltfl^ ^ $x^. 
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[^t 1 * 1] 

#7l ^^M: -g-Sfl #Jl» ^*Hr ^ll^l^ ^«:*H #^Rr 

#7l ^l^l^ t^^^L-^ *fl2#JL-I- ^-#*Kr ^r^Hr ^ 

#^#-#7l *H2#:§^r #71 ^ #7l ^i#^°fl ti l*fl ^sl-'a; ^ 

#71 -ilJL ^ #71 ^12^1^^1 Hl*B #C)1^ O.^. ^^^<y #71 ^U^l^oll 

#7l 4ffl# ^^-g: m *&-%<LS. ^^7H, #71 ^^rT~M ^T-71 ^llAl^oll 
til §fl #cfl^ A3. Jl^rS}^ #7l ^2^1 X^l>|^ ^3^-3. -g-^V£S. a o v 7 ] ajj- 
«" #71 ^^1=H1 *fl^*Hr T&tt 

2] 

*fl 1 %H1 $1°^, 

#71 ^^f, 
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3.71 ^« 4l#*Rr 3* ^ ^ ^1. 

\%=t% 3] 

*fl 1 *<H 

4] 

*n i %hi sa°H, 

^71 ^^r^ ( 

n ^^o] # 7 1 ^-^^-ofl ^iBleflHl; 

^"71 ^Bl^l^^l Bl-^1 34rS|<H #71 ^-§21 J£^# ^*Kr ^; £ 

#7l ^lBlefl^5l ^ «3«H JMN<H ^"71 #71 AflSo^ a ^ ^AJ o. 

# ifsfe 3* ^^-S ^ #*1. 

5] 

*fl 4 %hi sa°i-H , 
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^. 7 ] ^ ej-;*i ^^-o_S. AFM( Atomic Force Microscope) ^\-%-^\^ 

6] 

^-7] ^ o. ^tgo] oi^ NSOMCNear field Scanning Optical Microscope) 

I^t 1 * 7] 

*fl 1 5&°H, 

[33^ 8] 

A 1 ^ *fl*l A 7 1r ^ °i — tr IN 

^^oflolEKPiezo actutor), ^HS-H. °1 (Bimorph actuator) JEfe 

VCMCVoice Coil Motor) * *M-S <>1^2l ^* ^ *3 # 

*1. 
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9] 

#7] ^^Hr <§3M ^11^315. €3:*Hr 

#7} ^r^Hr ^S^-^^i A]2^ZL% ^*Rr ^]-^7] 

^2^5:^ ^-7) ^ %7\ ^l^l^l «l*fl '. 

^-71 ^€ ^ ^7l ^l2^1So|l Wl*fl ^-cfl^o.S. Tl^MKI %7] 
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10 1 10? io 3 io 4 id 5 



Frequency (Hz) 
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IS. 6] 

Ratio( Vout Vin) 




Frequency(kHz) 

[5. 7] 
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[5. 9] 




33-32 



1020020070716 



#3 ^*>: 2003/4/7 



IS. 10] 
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I ^105 
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